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The phenomena differed notably from the description and 
the outs usually given in text-books, which describe them as 
moving swiftly, whereas these moved slowly and vessels in 
their vicinity were able to avoid them. The books also 
picture them as tapering to a point a t  the lower end, but 
these and others like them were of the same size all the way 
up. The books represent the spouts as being vertical, but 
one-third of these had a slant of a t  least 60°. The one that 
took the form of a dagger was at first a short epur, not more 
than 3O long, just peeping out from an overhanging cloud a t  
an angle of 46O and grew quite slowly. 

Seven diagrams which are individually reproduced on Plates 
I and 11. The legend a t  the bottom of each givee many ad- 
ditional particulars so that the student can easily follow the 
historical order of development in each waterspout. 

I n  addition to the data here given, and in reply to a letter 
from the Editor, Mr. Boyntou sends the following itenis under 
date of July 16: 

I have a nephoscope and can estimate the field of activity pretty 
well, and get bearings from the angles of neighboring buildings, and 
I remember that the waters outs were at nearly elpal distances apart. 
I also feel confident that f can estimate the height of the columns 
with quite a degree of accuracy. 

Top of columns above bases, 18'. 
General width of columns, &'. 
Width of columns at  top, where they opened into the cloud, 3'. 
Width of columns at base, including water in commotion, 5'. 
Distances of columns apart between first and second on the left, 5'; 

between the others, 4'. 
Area of vertically falling water on the right of the field: Altitude, 

18'; width, 15'; field of activity, including said area, 40'. 
The greater number of the waterspouts were not tapering, like the 

t ical waterspouts, but, exce t at  top and bottom, were of one size 
ayrthe way up. Therefore, f can not furnish largest diameter, of 
columns, except at top and base. But there was one notrtlAe excep- 
tion; it was the curved column with a bar across it: Fig. VI1.-Spout 
No. 6. The bar seemed to be 4' long and 1' wide. 

Am not able to furnish any account from people aboard ship at the 
time. 

The temperature of the air, etc., can be furnished with perfect ac- 
curacy, because the phenoniena began just as I began the morning 
observation: Dry thermometer, 81.0'; wet thermometer, 74.0'; wind, 
north; wind velocity, 4 miles per hour. 

- ---.A- 

WATER TEMPERATURES OF THE GREAT LAKES. 
By Nonrdaa B. CONGER. Local Forecast OAicial and Marine Agent. 

The study of the distribution of fog on the Great Lakes, which has 
now been carried on for upward of two seasons, shows among other 
things the im ortance of a knowledge of the temperature of the surface 
water. I n  d 2 ,  1893, and 1894 the Weather Bureau collected observa- 
tions of water temperatures made by masters of vessels plying between 
Lake porta, and in the last named year the writer was one of a small 
party that visited Lake Superior and made man surface observations 
and also a number of observations at de ths of 18,20, and 100 feet. A 
brief statement of the results of these ofservations is here given. 

h e 4  Sup~wv.-The lake closes to navigation with the closing of the 
St. Ma 's Canal about December 1, but ice rarely forms in the o en 
lake bxore the beginning of January. I n  some of the harbors it &es 
not form much before February 1. Ice on the open lake may form to 
a thickness of from 1 to 4 feet; it is frequently iled up, however, to a 
much greater depth. The ice in the open lake ereaks up in April and 
is drifted about b the winds until it finally disappears. The water 
temperatures in d a y  in shallow bays average about 40°, being slightly 
warmer at the western end of the lake than along the shore from Mar- 
quette eastward. I n  the middle of the month the average temperature 
of the water over the great body of the lake is about 3i0, being slightly 
lower in a few localities. In  June the temperature of the surface water 
along shore, where the depth is not great, averages from 48' to 54', 
being, as before stated, warmest at  the western end of the lake. The 
temperature is lower toward the deeper parts of the lake, reachin 
minimum of 37" in midlake, but the area of 37' is less than during frit 
precediii month. I n  July the temperatnre of the surface water in 
midlake %as risen to 40°, while shore temperatures have risen to 60' 
and over in some of the shallower bays. The difference between the 
temperature of the water in midlake and d o n  shore is greatest in July 
and August, vie, 20' and upward. I n  August t%e area over which water 
temperatures of 40' occurs is less than for July and can be found only 

in the center of the lake. The influence of the warmer air tempern- 
m e s  of June and July is now felt in the general warming up of the 
waters. Large areas of water show an increase in temperature from the 
iionth preceding of about 10'. The maximum temperature of the 
water in the great body of the lake occurs in September about a month 
after the highest air temperature. It is to be noticed, however, that 
;he temperature of the water alonp shore has begun to fall, the maxi- 
m m  of the year being registered in August. During October the tem- 
perature of the  water falls from 5' to 10' over the great body of the 
ake. Shore temperatures range from 45' to 50°, decreasing from those 
tmounts to about 40' in deep water. In  November the temperature of 
the water around the shore and in deep bay8 is about 40°, diminishing 
bo 37' in midlake. 

We have thus seen that the surface temperature of the water along 
shore and in the larger bays increases from 32' in winter to about GO' 
in August, a total range of 28'. I n  midlake the increase is very much 
ess, from 34' to 40' or 45', certainly not more than half of what it is 
lor shore waters. 
Laks Michigm.-The observations for the remaining lakes are not 

3ufficientl numerous to discuss the months in detail; our remarks will 
a ply to &ly only. The coldest portion of Lake Michigan is found in 
tfe center of the northern two-thirds where the mean temperature for 
Tu1 is 55' or less, bot above 50'. Surrounding this area of relatively 
:ooywater is a region of warmer water, GO', broken only in the north- 
west where the temperature of the water is about 55'. The temperu- 
ture of the northeastern part of the lake is between 60' and 65'. The 
warmest part of the 1ake.as might be expected, is around t h e  southern 
2nd where mean temperatures above 65' may be found. 

Masters of vessels occasionally report low water temperatures in 
summer oft the Michi an coast in the vicinity of Grand Haven and 
Muskegon. Addition3 observations are required before we are justi- 
fied in assigning an  abnormally cold area to this locality. 

Lake Htmon.-The observations on this lake are natural17 confined to 
.he west shore. The tem rature of the water in July 1s about 65' 
from near Thunder Bay I s r n d  southward to near Port Huron. Colder 
water may be found in bands extending southeastward from the east 
and west ends of Drummond Island. The differences between the 
water temperatures along shore and some distance out in the lake are 
not so great as in the case of Lake Superior, nor are the differences 
between water and air temperatures so well marked. I n  July at 
Mackinaw the average temperature of water at  the surface in  a 
Jepth of about 11 feet was 63'; the average temperature at the  bottom 
was G5', while for the same time the average temperature of the air 
was 69' (average of four ears). 

In  the Detroit River t i e  average surface temperature for July in 
water 24 feet deep was 69.7'; at the bottom, GY.G', while the air tem- 
perature for the same time was77.7', a difference of 8'. Probably the 
lifference between water and sir temperatures over Lakes Michigan 
and Huron is not more than 7'. 

Lnku Erie.-The temperature of the water in this lake approaches 
more closely to the temperature of the air than is the case on any 
)ther lake. Generally the mean water temperatures range between 70' 
rnd 75'. 

RECENT PAPERS BEARING ON METEOROLOGY. 
W. F. R. PEILLIPS, in charge of Library, etc. 

The subjoined liet of titles has been selected from the con- 
tents of the periodicals and serials recently arrived in the 
library of the Weather Bureau. The titles selected are of 
papers or other communications bearing on meteorology or 
:agnate branches of science. This is not a complete index 
If the meteorological contents of all the journals from which 
It hae been compiled ; it shows only the articles thgt appear 
to the compiler likely to be of particular interest in connec- 
tion with the work of the Weather Bureau: 
Veteorobgida ZcilsC?&fl. U&n. Baiid 16. 

Danckelman, A. Ueber das Harmattanphiinomen in Togo. P. 
289. 

Moller, A. Arbeitsvorgiinge bei auf wie absteigenden Luftstriinien 
und die Hiihe der Atmosphire. P. 306. 

Polis, P. Ergebnisse der Ternperaturbeobachtungen zu Aachen 

- Regenfall am Fusse des Kamerun-Pik. P. 313. 
[Hann, J ] Schliessung des Jamaica Weather Service. P. 312. - Halo-Phtinomen. P. 313. - DHB kalte Kiistenwasser, Entdeckungder Ursache desselben. 

- Klima von Lonalon. P. 314. - Hcheitelwerth und Mittelwerth in tro ischen Klima. P. 314. - Resultate der meteorologischen Beotachtungen in der De- 
pression im Herzen des asiatischen Kontinents, zu Luktschun 
bei Turfan. P. 315. 

1838-1597. P. 310. 

P. 313. 


